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(57) Abstract: 



PURPOSE: To lower a temperature required for 
crystalLzation. and to shorten tt.e .me by confor:r,ing 
the direction of crystal growth and the direction Lnat 
earners are moved in a semiconductor device. 

CONSTITUTION: The foundation film 102 of si.:.=on 
oxrde is formed onto a substrate 101. and a mask 103 
formed of method or silicon oxide film, is shape-' A 
nickel silicide film is formed selectively in a region Too 
An intrinsic (l-type) amorphous silicon film is formed' 
and the amorphous silicon film is crystallized thrc' gh 
annealing in an reductive hydrogen atmosohere for 
four hours. Impurities (phosphorus and boron) 
•mparting one conductivity type are implanted into an 
active layer region. Accordingly, n-type impurity regions 
114 and 116 and p-type impurity regions 111 and 113 
are formed, and the region of a p- channel TFT (p-FV, 
and the region of an n-channel TFT (NTFT) can be 
formed. Annealing is conducted by the irradiation of 
laser beams. 
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mi 0 2$ff^fiKLfc, o^(c;'i(;UTX^7Sfc(igHbS 
msii?(=<fe-5r}fM$ny':vx^ 1 0 3^igtts. CO) 

10 31*, X'J -y SttClTJfefliI o 2$isM^?-e- 

0 2tt|SMLTfcy, telSgP^-livX^'^^iTLNStt^ 

[0 0 3 7] ±E■77.^^ 0 3^i£(tfc^, 7./^y:S!'J 
l/'J^jJIC^or. II$5~200A. m^itZOAom 
it-V^)\ym (lb^5$N i S ix . 0. 4^x^2. 
5. x = 2. 0) $1 0 0(Df|lS(nSiRMIrfi)c 

mti,o (Hi (A) ) 

[0 0,3 8] -3^1=. ::^7XtCVD;*(cJ:oT. JI$ 
5 0 0~ 1 50 OA, Cll^lil 0 0 0 AcOStt ( I 

iiSllffl«T (»* L < (i. ^m(D6^E.i3< 0 . 1 ~ 1 m 
E) . 5 sou *fc(i^jgttS?@ft<b . 5 

SO-C, T-4^Pal7--;ULT$gBli{b$-ti--5, C(DK5, 
S^b-«y^;uJI*<jM«?M(:ifi£S^F4tfc 1 0 OCOfllSlrfc 
t^TIi, «tSl 0 1 IC*^LTSit:^|SJ(C^^fat4g^M1 
O 4CD^#afti6«ec-5o 0 0]>m(Dtm 

T-ii, 5^911 0 5r'5i-rj;aic. ^tai ooA^bfi^:^lS] 

(SIS t ¥^T4-:^|S]) (rlgB^a^:lA<'?7t:>^X-S, 

[0 0 3 9] ±!2xgro^s, ^f^a«^«MS|gS<b^? 

m.. x/^y^u>ya(cJ:•oT^s$1 oooAogubs 
0 6 ^^'^ hfi&mmt LTfiEM-r-s, x/^v^ y 

y >yB#Ofi^g;gg(i2 0 0~4 0 O'C, «^(J3 5 0 

•c, x/<-y^y:><f||HmiiKSi:7;urf>r% 7;u3* 

>/K^=0-0. 5. m^liO. 1 lUTtf'S. §lt 
Stt-^r, X/^<y^y>y;4(c.i:oT, Ji$6000~8 
OOOA, 0l|^li6 000A(D7;US-'l7A (6. 1~. 

2%o3->y =i>^^t;) ^fiEmrs, JSfc, z<Dmtm 

mm^ 0 6i7;^5-';7Am<7)/^^Sx|i(iji^Wlc^T^ 
[0040] -E-LT, Smmi 04$/^^-n>'yL 

r, y-YKafiiioy, 1 0 9$jBfi)t-r-5, Jbic. c 
ro7;u5-'j7Acoi^roS®^|iil5igftLr, SSicK 
^t^m^ 0 8, 1 1 0 i&JKfiE-rSo coS^SK^bli, ;1 
eKA<i ~5%^^Hfcx^u>^/'y =i-;u;-§iS*r-fT 
ofc, }#t)4xfcie<b!t53lii 0.8, 11 O0)Jf^?li2OO 
oAX'^-ofz, USi, z<Dmt^^ osti 1 otii, 
»(7)'f:t>K-e>'/XS(cfcL^T, ty-tyh'f'<h 

mi$.^mf$.ti>m^ttj:i,(DX\ ty-k-j hy-r hfiis 
CDS $ ^±mm\tTmx''^ifyiz t a<T' $ ^, 

[004 1 ] mz, '(t>\^-i^y<f'.ilz^-:,Xs ?Stt 
8, 0 9 t -E-(X))iHcoSS(bl§ 1 i o^vx 
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:y^ii:'.tLX. T^^t-X^-fV (PH3 ) i6^U':>^^'y 

> (B2 He ) .^fflLV sii^roii^ii. MlE^eo 

~9 0kV, ff?x(S8 0kV. 4 0~8 

OkV. i5«xli6 5kV<!:-r-5o K-7.1:(J 1 x 1 0 15 
-8X1 0l5cm-2, glj^l*. Jg^ 2 x 1 o15cm-2. 
Tt^-^^^Sx 1 o'Stf-S. K-fl/^^'IcKSLTIi. - 

1 4 1 1 16. pm(D^mimi$i-i 1 1 1 

1 1 3A<3^jS$^t, P^-\'t-;i'§!TFT (PTFT) 0 
f|Jai:N5^-V:?WUSTFT (NT FT) 1 0fIl|E$«Jfilt 

[0 0 4 2].-5-OT^, b— y=-3t<DSSS^(cJ:-^r7-- 
;^^T^. U— tf-jti: Lrii. K r F i+vv U— tf- 
(;fi^2 4 8 nms /^;u;^il@ 2 0 n s e c ) ^^L^Ti 

x4.;U:*:-SaA< 200~400mJ/cm2 , 
^)^lf 2 5 Om J/cm2 t L. — n^^(C-Dt2~1 0 

roSgS^BllcStE^ 2 0 0-4 5 0°CfISI::*a^-r-5c:i: 

MzT-m^mm^ i 4ti i eit. §^iw=git^fc$-y--5 

[0 0 4 3] m^Ts Ji* 6 0 0 0 AcDgSlbSMSSl 1 
8 ^mBmm<^t Lr XT C V D o TJfJfiU 

Kit. M{b^^'>t7;U5-'5A(0^J=)l(CJ:o-CTF 
T(D1S-E*S1 1 7, 1 2 0, 11 g^ff^fl), « 
^(c. 1 gEa)7K^5?HSi-C3'5 O'C, 3 0JJ-CD7-- 
;U$?Tl>. TFT ^mmizmfS. Ufc*a?{*(HlSS$^Jjg 
Lfco (Hi (D) ) 

[0 0 4 4] ±SaiC^-risl^li, PTFTtNTFTt 
$fflffiSl::ifiltfcCMO stS3tT-fc^)A^ ±f2Xfi(cfe 
l^X. 2-3<DTFT$(^B$ICf^y^ *itT'«Bf-r^Ci: 

iiitLfcTFT^2oi^B$ir<iFsa-r^ctt,pi 

[0 0 4 5] 1112 IC, 01 (D) ^±®*^bafc8lg^ 

n^t. ia2(cfc(t-5?j^i±i2ii roff-^icjfctfs-rs, 02 

i-^-rj;9l~SSS<k<D::^|S](i5i&ff-cs-r:^(Si-c?fcy, v 
-;?^/Ku-f >$|Ji«<n^isi (v-;^$|t$i Ku-Ofinj 

<DTF T(nmmiZtSl^X. 'j 71* V-X/ KU-f 

ii]*)^^-^ ') 7i«wi5^iMttttt(7)jssa(Dsai4^ 



T^i#-sc<t7i<r-^i)« 

[0 0 4 6] ::^IIJSSfiillcfcOTI*. N i ^^A-r-5):^;£ 
t LTs I^SMJl^Sil 0 4T(7)Tit!Jli1 0 2±lcgtf? 

wicN i ^»sg (^siftr»L^(Dr^ ^tLrn^-rsc 
i.\ En*., i^^is.Si\tt^^nmmm(D±m*'h'n-oxt 

-trvu-f ;f>$c:<DIN^BgSM^l 0 4cfi|Z3Mfi?e<)lc;"£A 

0) ^ ^ c t A<r' ? ^ 1 1^ 5 m ^^-r So 

[0 0 4 7] Cllig0«2] *|ll5fi«ij(i, T^^^-fmO 
;■S^aS^pgS(::fc^^T, n ^v^^yu^T f t ^t.'T -v^ 

5^ :f-;usr-(i < p ^ -v ^wu^r* t J; L^ c t (iLv 5 ^ 
■b ly^'p^nmwLizmmt^ c t *<t: # m *, -sm h 

[0048] *SSSeil<7)f^§!XfI© H 3 IC^-To 

*IIJ61?i!(=fcL^r. m^zo^t Lr(i3-^>-?'7 o 

5 9**7XS*S (Jl$ 1 . 1mm, 3 00X400m 
m) ${EfflLfc, Tli!jm2 0 3 (S^bSI^) $X 

.j>/fj£-e2 00 0A(Dl?$(CB)?lcr -5, CCD^ 

mmi\z-v'T}\'^^xti>tz^\z. ^^i\,-^7.^'pM 

Z^BfUt^, ^LX. X/<-y^t'J>^f;£(CJ:yBg{b- 
<) >^^j£IC<fe or, lf$5~200A, mX\i2 OAO 

mt^izBf&T^. zcDrnt-v'Tti^mit. it^^N \ s . 

ix^ 0. 4^x^2. 5, x=2. OT*^* 

c<7)<fc5(~Lr, gS?M(cfIia2 0 4lc^<b--v 

[0 0 4 9] C(»^. LPCyD;£tL<(tr^7XvC 
VD;£r-|^SKa^lg2 0 5$ 1 0 0 0 AOTH^ICffM 

L, 4 0 o°cr- 1 mrBW^mitiffrytz'^. ta^7--^ 

7ES?0i§[T (W$L<li, TKmcOJJ-E/j^O. 1 ~ 1 SI 

E) , 5 5o•cr•4a#PB^^Tofc, $fcc(;)ftai»7--/u 
xfi $gm^<;) ^;"Stt»HSi« x•^T -3 -c t, <fc L^, 
[0 0 5 0] C(D7^-;^xlilc^}L^■c. I^SKiimJS 
2 0 5T<X)-g|50flM(-(i. a<b--y^;HiIA<ff5fiE**i. 
rL>-5<7)-C. CCOgiiJj'ANbi|Sa<bA<fiZ^, C(7)tSS<b 
ropg. EI3 (B) <;)5^En-C-S5t<i:5(c. m\t--y^)li}< 
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fiJcM^^KTL^-SSPJi-a 0 4r-ii, S*S2 o 1 izMit:^fSi 

^ (?ItS2 0 5Jil5l-0)t|it) (CfcL^r(±. St5ICiCtL. 
[005 1 ] C a LT, $SB^attS*<J; y 2 

0 5$}#4ct/i<r-^4, ±tB¥«t*K20 5^ 

immtio * bl-xK7 • Xh^i/- V7> (TEO 
S) $JSI4i:LT. K*I?H«4'<D:^7;?tc VD;i(c 

<i:^r, inba*(0'b-v mmm (ji*7o~i 20n 

m, ^SMICI* 1 0 0 n m) .2 0 6 ^BfS.t^o SSS 
g(***7X(73$i|i^^V 'J $l»±-r^fci6l=4 0 0°Clil 
T. Jif*L<(i2 0 0~3 5 0''Ci:-r-5. 
[0 0 5 2] ii>*DOTv'J=i>^±fi)t»i:Lfcm^ 

(-V-Xfll|l2 0 8. T-V^WHfMp|l|«2 0 9. Klx-f 
>f|tiS2 1 0 ^- LT, K r F b— tf-jt^ 

lib— tf-3fe<Dx;f>jU:^— gjg(i2 5 0~ 3 0 0m J/ 
cm2 tt'S, C<7)U-if-SB|J,|-j;^x. C(DTFT 
0) K U-< >(7) V- hgfiili 300~800Q/ 

cm2 t^c^. 

[0 0 5 3] ^0'ik. Mitmm^z^■:>xmri\^&m^^^ 

1 $ifML, ^?b(-. il^tttl2 1 2$ I TO(::.);pr 

ffM-f^. -eLr. =]>^'J7 h/n-;u$ff^fiELT. TF 

Mr*1^52i3. 2 1 4$ffjfi)c:L, co^T^-^^roiM 

2 1 3(i I TO 1 2 1 (ctjg^f ■i>J;5lc-r-5, 

IC. ^^tfC 2 0 0 ~ 3 0 0°CT- 2 ^rBl7--;U LT, 
v'Ji}>(D7K^^b$^7-r-5, c'ro^dlcLT, TFT 

^^/St^, cOTxiiii, Pia$icte<;)^Sifl)ii^fiJiEic 
fcL^rt(^l8$(c^T^5^^^., 

[0 0 5 4] *^Jfi«5-Cf^SSLfcTFT(i.. V-;^|| 

#iSS<»f§ftNT F t AtT-5fc,. 

SJLfcT FTItN^V^WUST'fci-J. -E-ro^Slgli, 9 

0-130 (cm2 /V s) X^-otz. fi£3j£W6 0 0 

^:^a^ V □ ^ fflC^fc N ^ V ^WUg! TFT IzUWl 
A<. 8 0-100 (cm2 /Vs) T'iio/iC i: i l±f$ 

[0 0 5 5] ^fc±l2(0X?ItP]t$4MtS!:^;SlcJ;o 



^i:, 50-80 (cnn2/Vs) Xh-ofzo Zitt'ijt 
*C0 6 0 0°C, 4 8md\(Dm7--JUZJ:^fi*^itlZj: 
orj#b4xfc$Sa^attIi^flI^ffllNfcP5^-Vt^;UST F T 

(::f?iilA<. 3 0-6 0 (cm2/Vs) T'fcofcCi:(- 

tblx^ ^ t >c # *#tta) isi± r- & -5, 
[0056] cuiigij 3 ] nisg^ 2 [zmt 

TFTicfcLxT, $sa(Di$fi:^iS](c:^Lrsi:^i::^(Sjic 

m<^^fS.§:yj^t\tmmizuoxis^). tm&^i^t 

4xii. im^^i^immzi^^af$.^Lfzt&^(D!^^am.^ 

t^nmzisi-^x. mizT f Tiaai^^tii^^X'Wf^ 
[0057] mmm A- : :^mmmit. mm\ 2 izTut 

mf&iZtil\X. T FT$iS(+^|fi]^ (CCT-ttV-X/ 
*i.^|3) TFT C0:^iaj$;*tt-5 C i: t "T-S) $$gPatt 

mmm<Dm^^mizt^t^U¥am&yj\^tG:M<Dnikv ■ 

iSS-r5Ci:lcd;y, T F T(7)<f11$3MlR-r-5 ^ t 

[0 0 5 8] mfat(0J:5(r. ^^B<Dmmi5mzir^<)7 
^^m^it^m^. +V'j7(*$£a^aSI?-lc;{}or#i!)-r 
i,(DX'. ^(D^W!S.^I^±^it^Zti<X^i>. -73. 

$S^Brojt:15Disi(c^f LrSit'd::*rS]lc^-v. 'j 7$^i&$ 
)ib^fL>(OT% =lr-\^ 7ro^i!)iti*fiT-r-5). 

[0 0 5 9] ^zx\ z(D2-o(D^m(omx\ m*>^^ 

fi£fi:^|6] i: + V'J 7ro^i)-r'5^(fi]i:(0ftg$ 0 - 9 0 

• (Dmm\ziii\xn^ti,zt\z^i-}\ 70)^11 

it. ±f2i^Sfi)c«:^|S]i:+-V'J705^il)-t-5:^[SltO^| 

siss-r § c i: ic,^: y . v-x/ K >fmri\<Digiti 
mmx't^ztizu^, ^mz0\mit. mmmMz 
7nt^f$iztmmt^zkf}<x^i, Z0^^. male 
jj^-rx'j -v htt<n--vy;usj[§^})a$lisi ooA<o~9 
0' (7)®ht'[h1€L. 0 5r-5i-rj£S<D/i)cft:^rifii 

t . V-X/ K U-f ym^^t^m t<7)ftgA5 0.-90 

0' \z•^^l^m■^\mmfs.t^x^; < . v-x/Ku-r^PaT 
(r)m.%.\im^iF-^mmtti>zti^x^^, ^tzzo 

[0060] [|?ffiffi)5} il5(c*^ffi<5i|$^F-r.- 
7XSffi3 0 1 ±(:. SSI 000~5000A. ifl|jt 
(is 2000A(;)g§1ba3gJg3 0 2$B/iltLfc?^, 
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3 00-1 5 00A, 5 0 O AO^f^Ma^JI 

3 0 3^7f7XVCVD;£(Cj;oTffJfi)cLfc. ^blc. 
^(D±lZ. 50 0~1 500A, SOOArogg 
<biiSSM3 0 4$ffJliltLfc, C^tbCDfiUIIIIiii^WICfc 

Pfflltfc. S3 0 5liT FTCD^^-^^.yUt^ir^K^SIS^j-^ 

^*tL.<l*x^y-;HCJ;oT*^ii!{bL-C. 2 5-2 
0 0 p pm. m^lt. 1 0 0 p pm(DjljglzLfc. 

[006 1 ] Sffi$i§SS<b7Km;Kt L < liiiK^b 

Sl^b^i^lS^I^B^aaSmJKDStbLfcgP^ (S3 0 50) 
-5r i 3f B^B JSO) ^E^« ^ (Si± 5f -a- 5 tf) 

[0 0 6 2] C(:Oc^o?U50:S$(5ifCLfcSffi$7.fc:T 

^1 -1 Om I . «l)7L(f. 2m I JiSTLv SS±Slc5§ 
(1^9 (A) ) 

[0 0 6 3] "tLXs ^t>^X:ilzJ:^X. mm^:^ 
>(7);±A^fccrj:o/co CCD^fCliS 3 0 5 COSPJJ^ia . , 

-r^c^^). gs^ke^^3 0 4T*gt?^^fclIil^^c^^L^ 

mm 3 0 3 (Dl^® (eg t ^<(D^t >7b<a A * 5 J: 5 

icfcc^fofco S3 0 sco^SiSrii. 

-(bI^«Sl3 0 4;i<^^EL^i:b^fc^. g^-f J: ygg 

[0 0 6 4] ^-cD^. SagftjpicfcL^r. 520-530 
"c. 4-1 2B*Pb1. mxlis 5 SO'CT'SB^reKDia^^ftift 

•r. S3 0 5(7)iIT<7)fIl5E(C-*>>b-;U;5)<a;^L. C(7)f| 

oeizTTst^oiz. "eommizm^oxi^otzo (09 

(B) ) 

[0 0 6 5] ^(D'lks x^tL<immnm^iztsL\,, 

X. K r FX + vTb— tf-3t (;'R:S2 4 8 nm) t L 
<liX eC I X:^:.vVU-if-3t VM3:3 0 8 n m) ^ 
1-2 0v3*yh. fi?i)^li. 5i^BV hm^LX. Jb 
(C^SB^t4$fSl±1tLi^fc. XtWU^-S&®li2 0 0-3 
5 0mJ^cm2 , SffiiSSli 2 0 0 - 4 0 0 °Ci: L 
([il9 (C) ) 

[0066] •iE-(D^. amK3 0 3^X7^>^Lr. 

T F rcotm^BfULfzo ^Lr. ^Sfcii^ 10 0 0 



-1 5 00 A. m?ilt. 1 2 0 0 A(7)6S^bJ^mfll3 0 9 

^Bf$.L. '^mm^ (Dm^tmrnizTji^^-^Aiz^-D 

XPTFTO)^^ hm&3 1 0, tS^lSNT Fr(D^-( 

h®si3 1 3. ?^j:bl>*(c. ^^t^-*^x(;)|iiSS$jbSl3 1 

2. 3 1 4lCj:ory^ hl^iai^ff^/iicLfco 
[00 6 7] ^LT. C*Vby-< hagg|J^TX^7t L 

X. mm&h tmmzNmts<i:rspm(DT-mi^^^ t> 

PTFT(7)V-7.3 1 5. ^-V:^;^3 1 6. KL/-<>3 
1 7. ilffl(51£§(DNTFT(7)V— X3 2 0. ^-^:tWU3 

1 9. Ku>r>3i 8;!)<jfM$Hfco "tcD'ik. mmM^ 

tmmiz±^{zU-'if~mimiSZtj:'DX. K-tfV^/ 
5?^lfc^JiE^CD.=Stt<bSfcC^j:ofco ([119 (D) ) 
[0 0 6 8] -^(7)^. m?^mmi^tLXlgt300 0^ 
8 00 0A. ^I^li. 5 00 0A(7)®^bSSJl3 2 1 ^ 
ff^/SLfco C(7)^. TFT(DV-X/KU-f XCa^-? 

r. mitT^y oooA) tryu^-'^A (is: 

$5000A) CD2^E$S|gLT. 

y • X^>f^>-:7'LT. a^l ■ 121^3 2 2-3 2 4$ffM 

ci:oTPTFTtNTF Tt!)^ hU^^ ^/^-^ ^^^B 
fi^t^Ztf}<X^fzo (m9 (E) ) 

[0 0 6 9] :^mmmxtmmmi t^mizt^^^aimyj 

J£ffiJr'^.TFT(;)Ku-<>l;iftfi:^^</d:y; igSlif^ 

J]0^r. *|§JgeiJr'lill9 (C) 

izf&§:Lfzi^m^¥arBvz?^^fztmmfii^^x^¥ait^ 

FBiX<ti><k0\Z^¥aitti>o Z(DZt\tmM<D^i.il 
[0 0 7 0] CC7)t$T-5l2l OlC^fo lai OliSSa^jb 

Ltzmmm^mmitLxmmmm,=fm^m (TEM) \z 
ctorss^Lfctcor-feSo 010 (A) itmy5\^^(D 
f&&izi:'oxi:^^aitLtz^mm<Dii¥ait$m<D9tmm 
^^tzt(Dx&^). sm(D&^at<m.mtsiii>o ^bic 
't<Di^^a(Dmiz{ti^^itLxi^tsi\t%^mmf)^$^ < s 

^ELTl^^>^7)A<»/^^^o (01 0 (A) ) 

[0 0 7.1 ] zhi:^mi&m<D^i^xiy-"^-mititi> 

01 0 (B) (D^olZtji^, Z(DJZmiZ^r>X. 0 

1 0 (A) <D:ki^i^0mn^&isbxi^tztmnmmti^ 
^itti>f)<. z(D^^^itimmz^±t^tzisb. n^M 

^ * if =K^a^aOPp1(7) t 1 1 ^a^r- & O /c i: 

m^ 0 (B) ) 
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[0 0 7 2] El o(*^i-/i^y-\b-r<-r-5fc(feic, tta 

[00 7 3] 

$TFT|rfljffl-r-5(cKLr. TFT|>J^^S!)-r-5+A' 

[114] s^^i^mj/T^^.T^-To 

[HIS] S^m<0*SB^BtSit$^-r¥HT*^-5), 

[08] f^iayj^^TjkLtzm^mx'&i, 
[i!9] ^js«ii(7)f^siiii$^-r. 
[mi 0] nis^KCifSB^a^jt^^-r, 



1 0 1 

1 0 2 

1 0 3 

1 0 4 



Tidj^ (.mtmmm) 



1 0 5 




1 0 6 




1 0 7 




1 0 8 




1 0 9 




1 1 0 




1 1 1 




1 1 2 




1 1 3 




1 1 4 




1 1 5 




1 1 6 




1 1 7 




1 1 8 




1 2 0 


mm 


1 1 9 


mm 


20 1 




.2 0 2 




2 0 3 




2 0 4 




2 0 5 




20 6 




2 0 7 


y-r has 


2 0 8 




2 09 




2 10 




2 1 1 




2 1 3 




2 1 4 




2 1 2 


1 T o mmmm) 



[02] 



[114] 



[1216] 



NTFT 

100 (N 1 iS&im^ 
115 




* 0 • 




(12) 



f$rffW07-0993I4 




['Amrnw 'i^r»it#i^'i>$sa)iTjE 

[^(tS] ¥fiE8^ (1 996) 4^20 

Pi>r»3##] ?#B3¥7-9 9 3 1 4 
['i^BflH] ¥fi)t7^ (1 9 95) 4^1 1 B 
M^Sl] ittSf1it#lti^lfi7-9 9 4 
[aigl§#] i(#gl¥6 — 1 3 3 6 3 3 

[IB] 
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21/20 8122-4M 
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21/20 8418-4M 
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